CIHM 
Microfiche 
Series 
(Monograplis) 


ICI\1H 

Collection  de 
microfiches 
(monographies) 


Canadian  institute  for  Historical  Microreproductions  /  Institut  Canadian  da  microreproductions  htstoriquas 


Technical  and  Bibliographic  Notes  /  Notes  techniques  et  bibliographiques 


The  Institute  has  attempted  to  obtain  the  best  original 
copy  available  for  filming.  Features  of  this  copy  which 
may  be  bibliographically  unique,  which  may  alter  any  of 
the  images  in  the  reproduction,  or  which  may 
significantly  change  the  usual  method  of  filming  are 
checked  below. 


0 
D 

n 

n 
n 

'7\ 


D 


Coloured  covers  / 
Couverture  de  couleur 

Covers  damaged  / 
Couverture  endommag6e 

Covers  restored  and/or  laminated  / 
Couverture  restaur^e  et/ou  pellicul^e 

Cover  title  missing  /  Le  titre  de  couverture  manque 

Coloured  maps  /  Cartes  g6ographiques  en  couleur 

Coloured  ink  (i.e.  other  than  hiue  or  black)  / 
Encre  de  couleur  (i.e.  autre  que  bleue  ou  noire) 

Coloured  plates  and/or  illustrations  / 
Planches  et/ou  illustrations  en  couleur 

Bound  with  other  material  / 
Reli§  avec  d'autres  documents 

Only  edition  available  / 
Seule  edition  disponible 

Tight  binding  may  cause  shadows  or  distortion  along 
interior  margin  /  La  reliure  serree  peut  causer  de 
I'ombre  ou  de  la  distorsion  le  long  de  la  marge 
int^rieure. 

Blank  leaves  added  during  restorations  may  appear 
within  the  text.  Whenever  possible,  these  have  been 
omitted  from  filming  /  II  se  peut  que  certaines  pages 
blanches  ajoutees  lors  d'une  restauration 
apparaissent  dans  le  texte,  mais,  lorsque  cela  6tait 
possible,  ces  pages  n'ont  pas  et6  filmees. 


L'Institut  a  microfilm^  le  meilleur  exemplaire  qu'il  Jul  a 
6t6  possible  de  se  procurer.  Les  d6tails  de  cet  exem- 
plaire qui  sont  peut-Stre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  une  image  reproduite, 
ou  qui  peuvent  exiger  une  modification  dans  la  m6tho- 
de  normale  de  filmage  sont  indiqu6s  ci-dessous. 

I  "'  I  Coloured  pages  /  Pages  de  couleur 

I j   Pages  damaged  /  Pages  endommag6es 


D 


Pages  restored  and/or  laminated  / 
Pages  restaur^es  et/ou  pellicul^es 


r~y  Pages  discoloured,  stained  or  foxed  / 
I — I   Pages  d6color6es,  tachetees  ou  piqu6es 

I      I   Pages  detached  /  Pages  d6tach6es 

\y\   Showthrough / Transparence 

I      I   Quality  of  print  varies  / 


n 


Quality  in§gale  de  I'impression 

Includes  supplementary  r?,;  Ti.- 
Comprend  du  materiel  s;.:::.'  •■. 


.ire 


D 


Pages  wholly  or  partially  0L;5.'.;r'  d  by  errata  slips, 
tissues,  etc.,  have  been  refilmt  _; .  j  ensure  the  best 
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gAn^rosit^  de: 

Engineering  Sciences  Library, 
Queen's  University 


The  images  appearing  here  are  the  best  quality 
possible  considering  the  condition  and  legibility 
of  the  original  copy  and  in  keeping  with  the 
filming  contract  specifications. 


Original  copies  in  printed  paper  covers  are  filmed 
beginning  with  the  front  cover  and  ending  on 
the  last  page  with  a  printed  or  illustrated  imprea- 
sion.  or  the  back  cover  when  appropriate.  All 
other  original  copies  art  filmed  beginning  on  the 
first  page  with  a  printed  or  illustrated  impres- 
sion, and  ending  on  the  last  page  with  a  printed 
or  illustrated  impression. 


The  last  recorded  frame  on  each  microfiche 
shall  contain  the  symbol  —^{meaning  "CON- 
TINUED"), or  the  symbol  V  (meaning  "END"), 
whichever  applies. 

Maps,  plates,  charts,  etc.,  may  be  filmed  at 
different  reduction  ratios.  Those  too  large  to  be 
entirely  included  in  one  exposure  »r9  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method: 


Les  images  sulvantes  ont  iti  reproduites  avec  le 
plus  grand  soin,  compta  tenu  de  la  condition  et 
de  la  nettetA  de  l'exemplaire  film*,  et  en 
conformit*  avec  les  co.nditions  du  contrat  de 
filmage. 

Les  exemplaires  originaux  dont  la  couverture  en 
papier  est  imprim*e  sont  film*s  en  commencant 
par  la  premier  plat  et  en  terminant  soit  par  la 
derni^re  page  qui  comporte  une  empreinte 
d'impression  ou  d'illustration.  joit  par  le  second 
plat,  salon  le  cas.  Tous  les  autres  exemplaires 
originaux  sont  filmis  an  commandant  par  la 
premiere  page  qui  comporte  une  empreinte 
d'impression  ou  d'illustration  et  en  terminant  par 
la  derniAre  page  qui  comporte  une  telle 
empreinte. 

Un  des  symooles  suivants  apparaitra  sur  la 
darniire  image  de  cheque  microfiche,  selon  le 
cas:  le  symbols  — ••  signifie  "A  SUIVRE '.  le 
symbole  V  signifie  "FIN". 

Les  cartes,  planches,  tableaux,  etc  ,  peuvent  etre 
filmis  it  des  taux  de  reduction  diffirents. 
Lorsque  le  document  est  trop  grand  pour  §tre 
reproduit  en  un  seul  clichi,  il  est  film*  &  partir 
de  Tangle  sup*rieur  gauche,  de  gauche  ck  droite, 
et  de  haut  en  bas,  en  prenant  le  nombre 
d'images  n*cessaire.  Les  diagrammes  suivants 
illustrant  la  m*thode. 
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Two  (lilVi'iciil  s;iiiiplt's  (if  coiiiiiT  iiml  riiicii  witc 
till'  l'iiiii:iif  liir  Miiiiilioii  in  icsivlain'c  with  tcni|iiM:il 
(iiilv  ii|i  to  iilimit  loo  ('.).  Ill  (';!>»'  N'l.  1  {(inipl 
till'  re.»i>t:iiu-u  \v;i-  riniinl  Id  vuiv  Irmii  llOOuliiiis  to  ^i 
wiiiii'  till'  li'iii|ii'i;iliiii'  Mirifil  Iroiii  I',')  ( '.  to  100 
•.|Micilic  i;r;ivilv  ot  tin-  s|.i'(iiMi'ii  \vii>  ioiiini  to  In'  .'>' 
coppii'  is  ;;i\eii  liy  f*'','.  it  will  lie  sc«ii  tlial  tiio  : 
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W'liili'  iiiorc  lii-itllc  lliaii  coppiT,  tlm  copper-mica  i-  n<H 
as  liritllc  as  iroii-iiiica  conipoiiiuls  ilescrilicil  liclnw.  '1  In' 
hanlni's-  is  almost  tlu!  sami'  as  tiiat  of  yla-s.  X-ray  plioto- 
j.'ra|ilis  showed  tin"  coiiipiisilioii  to  lie  iiiiitf  liomoj;<'in'oii-. 
Tiic  mixliu-o  was  lilack  with  a  iliili  inctallio  lii-tre. 

(h)  //■.,„  anil  Mirii. — Two  mixtiHTs  wore  made  as  in  the 
ra—  of  lln'  copper  and  mica,  and  the  teiiiperatures  and 
i.'-i-taiiccs  were  ineasnred  as  before.  In  Case  .No.  1  ((Jraph 
.No.  .">)  the  resistance  fell  from  l."5IM)ohnis  to  ItlOohms  on 
lieiiij'  heuteil  from  25  < '.  to  nearly  ;i()n°(;. 
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2Sri  Siil,-l,iciil.  A.  I..  \Villi:mis  ../-  tlu-  /•.'/,, •/?vc.ii 

Till-  li;ir'lii.-s-  \v:i»  .-iljovc  tlnit  iil'  ;^hi>-^.  :iliil  lli>'  Hint, 
iimcli  innrc  liiiiili- tliiin  ciiiiiiiT-iiiiiM  iiiul  liiiil  iiioif 
lii-li-c.  X-iMv  I'xniniiiiitidiis  >1io\vim1  tlic  mi\iui 
lu»iii(ij;t'in'(>iis.  Till'  -iiccilii'  ;;i-:ivily  in  (.';iso  N<  .  1 
:iiiil  ill  (':!><■  No.  1'  ":i-  I.  'i'lii'  -|ii-ciiiiciis  >tii(lii-(l  w 
iiTi'jiuUir  in  -li.-ipiv  l.iil  Ir.Mii  :i  nin;;ii  i  .\;iiiiiiiiiii<i;i  !>!' 
Ill'  till'  saiiiplcs,  it   Mi.p.Mr.'ii   lli;i1    lli<'   -:ilii|il.-   «liirii 

lii;;Iiii-     niirii-coiilciit    \v;is    tin ■    wiiii'ii    li:iil    lln 

■^liocilii'  rr~i-t:iiiri>. 

(>•)    Ahiiiiiniinii     mill     Mha. —  N'n     fll^ilm     "iis 
lii>t.>t'c>ii  iiluiiiiiiiiiiii  ami   iiiicii.     Tiie  two  .-(•(  iiu'il  ti 
(,'lltii'i'ly  <c|i:ir:itr. 

iiji  Aiitiiiioiii/  ami  Mini. — Tin' iinlinuiliv  wiii'ii  li(>!i 
(ilV  ilt'ii^^e  I'lipiiil-  el'  v:i|i<)Mr,  it-nviiij;'  iKitliiii;^  to  ( 
tin'  mica. 

()•)  lii.iiHiillitimlMli'. — Till'  sMiiic  results  wcro 
a<  with  aiitiitiotiy. 

(f)  Ciihiilt  iiii.l  Mil, I.  —  Cdliiilt  ami  mica  \vi'i<'  Ium 
iron  )ilat<'  in  tlie  ^ainr  miiiinri-  a-  tin'  rcip|M  i-  ami  tiii 
coliall-mira  liail  a  vciv  dull  Mark  coloiir  ami  ' 
lirittlc.  liiil  lia'il  ('iiou;;li  to  -rratcli  ;:la~s.  I'latin 
wci-o  !tt-c(l  in  till'  cml-  uilh  ilillt''iilty .  ami  tin'  fe-i 
onlinarv  Icmpi-i-atiifi*  \\a<  m  ry  ;;ii'at.  \\  lii-ti  In 
liot  with  a  liiin-in  llamc,  a  I'lirrcnt  ol  ahout  'Hii 
wa-  olitiiiiicd.  ii>in;:  tlic  llttciiriiit. 

(^1  yirl.i-l  mill  .!//.•.(. —  W'lii'ii  nickel  ami  mica  wi 
tlie  -iili-taiice  jiroiiiiced  was  very  >iiiiilar  to  col 
When  it  wa<  lioated  red  hoi,  a  current  ol'  alioiit  ■(HI 
was  olitained.  u>iiie  the  11(1  circuit. 

(Ii)  MiiiiihiHise  mid  Mini. — Mica  and  maneane* 
seetii  to  mix  at  all.  In  one  test,  the  manL;aiiese  v 
to  form  II  coni|ilete  -liell  aromul  the  mica,  ami  in  ol 
an  X-rav  jihot()j;ra|ili  showed  the  two  to  he  i|uite  se 
(i>  SiUniu  iiiiil  <'iifi/iii\ — It  ilid  not  seem  at  al 
iiidoP<l  |ios>ilile,  to  tn>e  coiipur  and  silicon.  '1  he 
stances  appeared  to  he  ipiite  separate  al'ler  fusion. 

(  \]  Seleiiiinii  mid  Cnjiiicr. — The-e  fused  cpiite  re 
fintned  a  dtill  hluck  substance  with  very  little  or 
The  resi-taiice  was  f^)ntld  at  various  toniperatur 
j:raph.  No.  ><.  drawn.  The  specilic  jiiavity  was  t".  t 
hardness  less  than  that  of  y:lass.  With  this  mixti 
he  ~een  that  a  discontinuity  occurred  in  the  resist; 
perature  measiirenieiil-  at  aliout  I.'id  ('.  'I'he  I'Xpl; 
this  result  Hoes  not  appear  t;\id<?nt  at  present. 
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ik)  J't'rf(t.S'ilic,:ii — A  saiii|ilc  111'  conimcvcia!  IVrro-silicon 
\va>  aU'i  invc-ti;^atcd.  it  was  roiinil  to  lie  mtv  hriltlc  and 
ilitHi-iili  to  };nnil  ii|>  iiilo  rc;;iil:ir  Idiiii  I'nr  c.sainiiiatioii. 
In  ■tiidviii-  a  saiii|'l,',  liadiiiji  wiics  of  ifoii  ucfc  used,  as 
|.laliiiiiiii  fiiscil  reailily  at  the  iniiction  when  the  ferro-silicon 
was  laiscd  to  a  lii^li  tciii|)eratiire.  When  :i  ::ia|ili  wasdiawn 
iii'lween  tciiijicriitiircs  a- alisciss;e  and  ic~i-tanee  as  ordin.'itcs, 
ilir  ie.«iili  was  a  strai;;lit  line  showine-  that  the  resisl;inc(( 
Xiiried  directly  a-  the  teiii|,eralnre,  jii-t  as  in  the  easu  of 
uriiiiarv  pure  metals,      (Sec  (ira|ili  No.  7.) 
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l'jXl'KKIMi-.M>   l;V   Jll-s  (ill.F.S. 

Ill  lliev  ex|ieriiiients  a  niicioeraiihie  siiidy  was  made  of  tlio 
;  aiie  |.olislied  surfaces  of  the  fused  copper-mica  mixtures 
ti  lerred  to  ahove.     These  wore  made  lioth  when  tiie  niixtiueji 
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•JXS  Siili-MiMii.  A.  1..  Williams  ..„  /A.-  i'J.eh-u' 

VV.MO  at  r,H.in  t.'mi.»ratiiri-s  and  wlioii  tli>-ir  teinpei 
,.i-ailiiallv  n.ir^iMl  l,v  iiu-ans  of  an  .■lecliic-  luriiacc. 
Tn  vi..vv  «a^  !n  ^.m'  ul.«lli.r  ll"'>  Ihm-.I  inixtiins  ,„,,- 
,.,v-i,llin.'  Miwlinv,  an.l  il'  tlic.v  .In!  wli.'tii.T  llir 
,.,„,, lu.'tivitv.>l.>.Tvc.l  Willi  tli.'iM  on  raiM..;^  tlieir 
I  in-.-  .oiiKI  ill'  coMni'iM'-il  in  any  way  \.itli  olis.Tval 
(Mil, .11^  ill  tlicir  ciy-tal  -triicniiT. 

I,    /',v/"U'.j/;,./i  .;/■  Si,(,i,ih  nf. 

h,  priMiariii-  llit-<-  -pciMMwii-  llioy  "(■!■<■  lir-l  • 
oHloanaiipi-oxiniati-ly  tial  siivlare.  1  li.  mi,  la.--, 
.. I-,. 1111.1  on  a  .-arlioiiin.liiin  wli.el,  aivl  ali.-i  i.  a 
Tn.-.-.-MVC  ura.l.'S  of  aloxit.)  of  iiK-iva-in--  lin.-i 
.-i-,-,.lo<  IWP.I  woio  thns.!  ooiiini.ivially  known  a-  -No 
"■'1.  an.l  ?.V  re-|..vHv..lv.  Tii-  ii..li-liiii),'  "as  l  i 
«itl,  oplic-al  ahin.luii.  an.l  tiiii^lie.l  xvitl,  .i.'..oU. 
Tl,..  two  .■oai-ost  -ra.los  ..f  aK.xit..  w.-r..  lis.-,  .m  a 
,,h,l.'.  wliil..  the  tiiuT  {iia.l.'s  ami  tin-  optH-al  aim 
,,,..,1  „ii  till.'  I'vcn  lin.-n  lal.ri.'  .ticfli.'  ^  ov.-r  a  mi 
I,l;,i,-.  TliK  roll-"  was  I1S...1  on  a  |.i.-of  ot  >..lt,  siii.i 
;.|,„h  streloli.-.l  ov.T  a  -la-s  plat.^  llio  inat.-s 
l;,M,.i»..l  on  »  horuontal  revohiM-'  Uil.l.'  i.HaU-.l 
,.l,.Hiic  motor.  Ill  som.i  ia<os  tlu-  Mulac.s  wore  t 
niiric  xw\A  of  various  ciiicent rations  raiifim-  iron 
„1'  10  por  .-.•i.t.  to  25  per  .•.■nl.  an.  evoii  to  ..( 
l'.,.|tiT  re'.ults,  however,  wer.'  olitaiii.-.l  l.y  the  use  o 
in  solution,  with  a  speciti.-  ;:ravi.y  of  aU.iit  0-'...i. 
s,.liition  til.-  spacim.'iis  wer.'  I'onn.l  t..  b.!  unilor 
l.v  an  attack  of  ali.nu  on.!  lionr. 

II.    Kpllnd  r:,jiiipmi)il. 

The  .ni.-ro-<"oii«  iisi-.l  was  on(!  of  tli.'  iiistniin.-nt 
,lc.si..-ie.l  liv  I'.auscli  an.l  Lom''  f'"'  mi.'i-o-rai  liie  ' 
normal  illuniiiiation  th.'  tvpo  of  illu,ninal..r  ns 
usual  r.HiM-ti.iii  .lisk  ..f  thin  oov.-r  t;la-.  In  t 
th,.  li..lit  was  proj.-ote.l  at  ri-l.t  aiijiles  to  tlif  oji 
ti„.  mioroscop.-.  n'll.rt.-.l  from  ih.-  .'..v.-r  k'-'- 
.iptical  axis  of  tlio  -vsteni  i..  tl..-  -p.-.im.-n.  ami 
,|',-„ujih  the  ini.-r.,s.-op.-.  Tor  viMial  •■xamniatioi 
„t|i  .ht  was  a  fr.iste.l  .-l.'.'tri.-  li-lit  Imll.,  whil.^  1.. 
Lri-aiiiiicwoika  .small<Mil«mar.-w,,su-.-d.  1  h.- p 
nlat.-  us.-.l  wero  .api.l  paiu-lir..iiialK-,  an.l  lla-  sli 
l,.„.,,i,s,ntlu.illiiminalin.;li.-amw.-i.-.ul  ..uluit 
;ui.f\Vainwri-ht  lillt<r.  I  tMi.iu.-.  m  pla..-o  of  nonii 
ti.di.  wa-  usc.l  in  -oiiifi  .a-e-. 


!i,-  I'J.ein.-iil 

iiMi-  teiiipeiMliiiT  \v;is 

I'llllUlCC.      'I'llf*  ol))c'(l 

\liii'i>  iHi-st'~<eil  liny 
■licili.T  ilii'  iiicn':i«r  i 
Wuiil  tlifir  tciiiii("r;i- 
li  iiliscivalilf  iiiodili- 


!!■  >iiir;u-f~  were  llicii 
iillci-  l!  it  on  -fViTiil 
i-inif  liiifnoss.  Tlic 
owiiiis  Nos.  '.10,  i:)l>, 
ni>-  wiis  thou  staili'il 
itli  ji'.ii'lici-s'  rou-n. 
I  iiscil  oil  M  riiit  MU'tuI 
ptic-iil  aimnhiui  wi'if 
1  over  ;i  >iiu)"tli  ;;hiss 
)!'  Milt,  snioiilli  liroiul- 
rii(>  iil;it<'S  Mseil  wt'i'c' 
,lr  Kituti'd  liy  a  >ni;ill 
101-  woic  elclifil  «  illi 
n^in-  Irimi  -^iri'ii;;!!!* 
evoii  to  .">(l  pi.T  cent. 
IV  till'  >i~<'  ol  :tniiiuini;i 
i.oiit  ll".i.i.  Witli  this 
bo  uniformly  olched 


in-tniMitiits  i's|i('ci:iliy 
riijii;i|  hio  wiiik.  For 
niniUor  ii^-'ii  Nva»  lln' 
hi>-.  In  this  nunhiKl 
s  to  tho  oiilical  axis  of 
I'dvi'r  ;;ia>«  alonj;  tin' 
riini'ii.  ami  tlioii  hack 
\aniiiiation  the  source 
li.  whih;  for  the  plioti.- 
■il.  The  |ihiilo;rra]ihic 
anil  the  ^h^.rtcr  \\avi- 
I  nt  out  with  a  "NV ratten 
ICO  of  normal  illumiua- 


f  'iiiiiliirtii-itji  of  (',ii>i„'r  /iisi'd  irith  Mi. 


2S'.) 


ill.    /,V.«i,/r«. 

\\  lien  exaiuinel  nmlcr  the  Miicin-cnjio  (lilVereiit  s|iecinuM)S 
wi'm  found  til  oxiiihil  ilitlVrent  !i|i|it'aran(;ei*.  Most  sainjilcs 
appearoil  to  he  i|uile  nuiiorni  in  slriicture,  vhilu  in  sonio 
many  little  ;;loluiles  coulil  lio  seen,  which  from  ihfir  lustre 
a|i|ieareil  to  lie  pun;  copper. 

SjiHcimuns  which  posses«eil  a  liii^h  temp.erature  coetri  lent 
«ere  foniiil  lioth  under  hi;,'li  and  low  power  niajinilicatii.ii  to 
-how  no  chanec  in  >i|ructi.re,  cither  ',y  normal  or  ohlii|ne 
illiiinination,  when  heated  to  temperatures  as  hi^li  as  1(10  ( '. 

I'l.  VII.  ii;;.  I  shows  the  appearance  of  a  specimen  at  room 
leiuperatnres  with  a  mafrnitication  of  4(!.  The  resistance  of 
thi~  simple,  .vhich  was  ."C'OO  ohms  at  2r('.,  f(dl  to  IGOO 
when  at  '.•5  ( '.  The  structure  of  the  sjn'cimen  appeared 
Muy  uniform,  and  no  coppc  •  could  he  di.scerneil  in  it  judj^injf 
hv  metallic  lustre. 

i'l.  VII.  liir.  1'  shows  the  ap|iearanco  of  this  s])OoiiTioii  wlie-; 
itched  with  ammonia  solution  for  an  hour.  As  pun-  copper 
was  found  to  rei|iiire  approsimatcdy  ahout  seven  hours' 
expo--ure  to  ainnionia  to  bring  out  its  crystalline  structure, 
the  marivines  on  the  jilate  nuiy  be  taken  to  imlicato  the 
hnundaries  liotweon  cupper  and  mica  or  the  constituents  of 
the  latter.  The  regularity  of  the  markings  would  Indicate 
that  the  copper  and  mica  fused  into  an  intimalo  and  homo- 
geneous mas.s. 

A  specimen,  wiioso  resistance  at  100°  ('.  was  fonn<l  to  be 
It.'i.OOO  ohms  and  only  :?000  ohms  at  400°  C,  was  polished 
and  examined  ])revious  to  etching  it  with  anmuinia,  l)otli 
with  high-power  and  low-power  mngnitication,  and  with 
iililiipie  and  direct  illumination. 

I'i.  VII.  fig.  .'$  shows  its  appearance  when  illuminated 
oliliipiely  under  a  mag?iilieation  of  46. 

I'l.  VII.  tigs.  4  it .')  show  the  same  region  when  illum'nated 
iiy  normally  reflected  light  under  magnifications  4''>  ami  '205 
irspectively.  The  sfrnctm-e  in  this  rase,  as  will  he  seen,  is 
■  piite  ilift'erent  from  that  shown  in  I'l    VII.  (ig.  1. 

With  the  .sample  illustrated  by  figs.  ^,  4,  and  .'i  there 
■ippeareil  to  be  a  great  many  streaks  i>i  light  a  nl  dark, 
I'liinided  by  straight  lines  running  in  all  directions,  while 
iu  oilier  specimens  tiiere  appeared  to  be  nothing  m'.iform 
HI  the  shapes  of  the  pntches.  The  portions  of  the  surface 
which  are  dark  in  PI.  VTI.  tig.  A  it  will  be  seen  are  light 
iu  I'l. VI  I.  tig.  4.  In  this  specimen  much  detail  was  brought 
I'Mt  with  the  low-pnwer  objei'tiM'.  It  was  therefore  used 
among  others  with  low  magnitii^ation  to  study  the  ef?'ect  of 
any   iucr' as^    ill  temperatures.     A  water-cell  provided  with 


Ch 
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L".)(>      i'Af'tr'ifal  <  onilmiii-il'/  "I  Cupi^er/iisiil  n'itli 

riiiiiiinj;  uatcr  w.n  ]^M•i!<\   ln'lwfcn    tlio    "pci-iiiic 

,,iii.i-(»n.| l.j.M'li\c.   ill   iirclfi-   1.1  cut  (ill'  tin-   \«--' 

(.Kjc'liv.-,  ;mil  iIk'  »|M<inii'n  wiis  licati.l  ii|i  f.  I( 
(•liiinj;<>  cMiM  \h'  iU'rvrnrd  in  ill-  ;i|.i nnK'i'       '•'i 

I'l.  \'Ii.  li;;.  '■'  -liiiw-  ill"  ;i|>|'C';ir:iiici!  i)f  :i  |'"i' 
■iiirfiii'o  iit  :i  t(Mii|'i'r:ilui'c>  of  .'i.")tt   '  '. 

The  s|iiMiiiicii  \v;is  llicii  ct.'litMl  wil'i  tlio  iiiMMKm 
II. Ti'.  iiMiiiii,  the  -III  liic'  \v:i-  rimiiil  !■-  !"■  iiiai  k.'l  li 
iiI'l.T  !iM  :ilt;ick  i.r  iilioiit  Mil  lioiir,  Imt  no  «'<>l'i» 
il.'t.Tt.Ml.  Il  \vii«  li' Ml.'.l  ii;;;iiii  to  4(10  ( '.  iil't.T  o 
nil  cliiiii;:''  in  striictiiro  couM  li"  dliservfcl  duo  to 

trl|l|r.'llltur('. 

IV'.   li'i'tifLiiKY-li'iii/iindin;'  coeiiii-imtl  of  (ihi.<s. 

In  stiiiiviii;^  tlic^i'  >|ic<.'inii'iis  one  ;;iiiiHMl  tlif 
iliat  tlifv  i.ci<-r-«iMl  ;i  iiiMiilicr  of  tlio  olianictcrisl 
III  iii(i«tC;i-i'-  lir  ,-pcriinc'ii-^  wcri'  vi'iy  liaril.  all' 
ivi-ilv  i.ro.liicf  -rrati  hf-  on  a  i.'la-s  plaKi  with  nia 
It  is  kiKiuM.  too,  that  iiiaiiv  jjIusm's  wiicn  stro 
licconio  I'li'cti-icall.v  coiiiliictinj:,  anil  with  a  vii-w 
(•oin|>ai-i-.on  liclwci-ii  the  lioliavionr  of  these  spe 
liiat  of  a  saiii|>i<'  of  ;;la^-,  sonic  iiicaMlfcmcnts  \vi 
the  fi-i-lancc  of  a  ro>l  of  j;la—  vvliiMi  its  toini 
;:railiKilly  raix'd. 

Ill  tlirsc  cxiii'iiini'nts  a  rod  of  "  Sclniiflt/.} 
.Sllcni.  loiii;  and  .V(l  nun.  in  diaiiu'tfi-  was  i 
platiiiiini  ui"..-  w <•!■.■  attacdioil.  Tlicso  were  tin 
oin'iiit  ■■villi  llio  mains  of  tlu'  1  10  volt  D.c.  ciii- 
;riii->  |ioiti(,ii  was  plaii'il  within  an  I'liclric  Inrn: 
t.'iiipiiatiirc  rose  olix-rvatioiis  wcrr  made  on 
which  pa-^-cd  I'.iiu  on  the  fall  of  lolciitial  hclw 
of  till'  cla--  rod.  ciiiitact  hciii;,'  made  with  the  o 
platinum  jiinction-. 

Ill  tlic<i'  ol.-'rvatioiis  ]. radically  no  current  \ 
pa-s  thioimh  the  jih."  until  a  temperature  of  ahou 
reached.  Kveii  then  the  current  was  only  of 
10"'  ampere,  which  showed  that  the  resistance  (d 
at  thi-  leiiiperature  wa- Ncry  hi;;h.  practically  ah 
l'"rom  tin-  lesiill  it  would  appear  that  the  hi 
temperatinc  ,oellicieiit  possessed  hv  the  fused 
mi\lMri-i-  -oiiicihin;^  -pcciHc  .  and  it  does  not  a] 
ii'iiiarkalile  pK.) city  lliey  e\liiKit  tiiids  a  direi 
the  lielia\ioiii-  of  ::l:i--, 

111,-  l'li\-|r:il   l.,,li-lnlni\. 
I  n'u.tm;^  ,.l'T-rn,]t.., 
\lin    1.",i1n  I"J0. 


I'usi-d  icitli  Mii'it. 

10  upci'iiiiBn  anil  tlic 
ip|l'  till-    liiMl  fioiii  til" 

i  u|>  t  Idit  «'.  N'l 
niiici"  '.liu  cti'liiii;;. 
•  iif  11    |i(iriiiin  ol'  ill'' 

lio  iininiimiii  soliitioii. 
f  niiirk<il  \>y  line  liii'- 
t  no  copiifi-  couM  I"' 
('.  iil'tfi-  ftcliin;:,  I'lii 
I'll  Jtic  to  thu  I     •  in 


riiiiiiMl  tlic  ini|ii-<'s~i' II 
liurnflcrislics  ul  ;;l:i  — • 
liav'l.  aii'l  iiiio  ••(HiM 
til  with  iiKiiiv  ol'  tliciii. 
ulu'M  stroM;;ly  Iii':iIimI 
itli  a  view  of  maUin;,'  :i 
'.  thi'se  >|ieriini.'ns  ami 
rcincnts  woin  inailf  on 
II   its  tL'in[it'ratlire  w:i> 

Sc'hiiifltz;;las  "  alioiit 
tci-  was  iisfd.  Sliiiri 
u  were  tlifii  joiin'il  in 
\  v.c.  finiiit,  anil  the 
clric  ruriiacc.  As  lli.' 
iiKole  on  tlic  cmrtMil 
ntial  lictwi'pn  tlic  end^ 
ivitli  tilt)  oircnit  at  tlit» 

1  ciirr(-nt  was  fonml  to 
urcol'aliovit  :;i»n  C.  was 
s  oiilv  of  the  orilci'  ot 
isistaiiccof  ihc  jilass  roil 
K  tically  al.ont  UPolmi-. 
hat  tlic  hii;h  resi>tanic 
the  fnscil  co|ipci'-inira 
ilocs  not  appear  that  the 
i.ls  a    ilireii    liarallcl   in 
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No.    11  :     IIk-   iiil.iiMty   ,-1    ilio   cirllis    p.'iK-traliii-    i  .i.li.ilion   at 
ilillcicnt  .iltitiuK-^  .in. I  ,1     -^oiul.iiA  i.nliiiuni  i-yv,U'J  In 
it,  In    Tcless,.,    I.  C\    \1.   ,1  \N  vs  arul  I..    N     M  \,  m  i  i  \1    o  J5 
Ou  the   rol.iii.Mi   hcl's.\ii   \hv  .Kli.ih.tu   ,i,,J   i^oiIkimi.iI 

N'oiIML;'.    ITUHllili     ,>t     llloI..l^,     hi       I  |-  ,      I'.l    UI.'N  d.j- 

On  Ihc  r^italoi)  ilispiv  ■.!,., 1  01  i|ii.in/,  h\   |(.   I  ,   1)\\m^  ,,_•- 
l>ii   the  iiu>liiliiK-s  .'t    Mils   in  i^.iscs  at   hi-li   ni.  .-ures 

In    A.    |.    1),  \t,-.in; ■  '    ,,   ,. 

■•■,■> 

MLMMiuiiiunls  ol  pini>ion  oil  lla-  [viu'lr.il  111^'  r.uli.ituni 
Irom  llu'  iMith,  |i\   Au  1  iii  i<    rihni-,,i\  ,,_■- 

l>n  Ihc  ikhuIhi   uI   doll.i  pailijcs  l'\|vIIciI  .  oih  mi  ri-nlly 
u  nil  f.i,  ii  .ilph.i  |Mi  lu  ic  11111II1.J  l-v  |H.loiiui!ii.  I'v  W.   1'. 

Kl   \M  |i\  ,  ,     ,  - 

-  ■  '  ■> 

On    iIk-    iii,i|'i;itn.'S    of   ions  ni  .nr  .11    Inch  prissn  ^s.   In 
I'lok-ssor   J.    I'.    Ml  I. INS  \N    ,„n\    D.wni    A,    Ki\s        '     ,,  J3 
Oil  I  111'  .ibsoiplion  -.pooua   i>r  nu-i ,  nn  ,  ,  a  Jininin.  /in,  , 
anil     othur      iiKtalliL      \apoais.      j.v      Tiolcssor      |.      i'. 
Ml  la  WW   aial    lAis    la>\\  \i;ns  ,     .  .0.-0 

On    111.-    mlia-iaj    ciniss, on    spi-i;i   nil    o!    i  Ik-    nn-unn 
ail.    hv    I'rotossoi    J.  I.  .    NKLinnis  an.!    K\\\Ii.mi   c'. 

Ill  \i;ir .,   ,. 

•  -  -  "--.-) 

On    iIk-    loiiis.iiion    tiail.s   01    alpii.i    i.iVs    ni    li',  ,li  o_;cn. 

In     l',o!fss,.i   J.   (.   M,  LiAws  and   II     N,    MiKiii;.",  .  .'    0.50 

On  iIk-  ilfh.i  i.i\,  i-;nau-il  In   .-hk   -,hi-ii    l-oinhai  .li-.l  by 

.ilpli.i    r.i\s,    h>    I'lolL-ssor    1     i.'.    Mi  la  \nan  .ni.U  .   i,. 

Il'l  Ml  ,1    , . 

On    tiK-    u!lr.--Mol,-t    spc.irniii  ot  el,-nu-nt,ii\    siluonhv 
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